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ABSTRACT 

M i n i a t u r i z e d  chemical i n s t r u m e n t a t i o n  w i l l  be needed f o r  
s p a c e f l i g h t   a p p l i c a t i o n s   w h e r e   f a c t o r s   s u c h  as  r e d u c t i o n   i n  
payload   requi rements   and   enhanced   robus tness  are i m p o r t a n t .   I n  
r e s p o n s e   t o   t h i s   n e e d ,  w e  have   deve loped   min ia tur ized  GC/MS 
in s t rumen ta t ion   wh ich   combines   chemica l   s epa ra t ions   by   gas  
chromatography ( G C )  w i t h  mass spec t romet ry  (MS) t o   p r o v i d e  
p o s i t i v e   i d e n t i f i c a t i o n   o f   c h e m i c a l  compounds  from a n a l y s i s   o f  
t h e i r  i o n   f r a g m e n t s .  Our d e s i g n   a p p r o a c h   u t i l i z e s  MEMS-based g a s  
chromatography  components  coupled w i t h  a min ia tu re   quadrupo le  
a r r a y  mass s p e c t r o m e t e r .  Key d e s i g n   i s s u e s   i n c l u d e   l o w   p o w e r ,  
robus tness ,   l ow  f low rates  t o  minimize  vacuum  pumping 
r equ i r emen t s ,   and   t he   u se   o f  a modu la r   des ign   approach   t o   p rov ide  
a d a p t a b i l i t y   f o r   v a r i o u s   a p p l i c a t i o n s .  Among the p o t e n t i a l  
a p p l i c a t i o n s   f o r   s u c h   i n s t r u m e n t a t i o n  are s c i e n t i f i c   m e a s u r e m e n t s  
i n  unmanned p l a n e t a r y   m i s s i o n s   a n d   e n v i r o n m e n t a l   m o n i t o r i n g   o f  
s p a c e   h a b i t a t s .  
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